Abstract: Patient navigation is increasingly being used to support vulnerable patients to receive timely and quality medical care. We sought to understand whether patients with depression utilize additional patient navigation services aft er abnormal cancer screening. We compared depressed and non-depressed women using three diff erent measures of intensity of patient navigation: number of patient-navigator encounters, encounter time, and number of unique barriers to care. Th e study population consisted of 1,455 women who received navigation aft er abnormal screening for breast or cervical cancer at one of six community health centers in Boston. Navigators spent a median of 60-75 minutes over one or two encounters per participant, with 49% of participants having one or more documented barrier to care. Depressed women did not diff er in total numbers of encounters, encounter time, or unique barriers compared with non-depressed women. Our fi ndings suggest that pre-existing depression does not predict which women will utilize additional navigation services.
P atient navigation has been used to address delays in resolving abnormal cancer screenings in vulnerable populations defi ned by low income, inadequate insurance coverage, and minority race/ ethnicity. Patient navigators are trained to provide social support and address fi nancial and logistical barriers to accessing cancer care. Studies are beginning to demonstrate the effi cacy of navigation in improving patient's satisfaction and addressing barriers to care. [1] [2] [3] [4] Th e use of patient navigation is increasing in vulnerable populations, becoming a standard requirement of the American College of Surgeons Commission on Cancer for cancer program accreditation. 5 Despite a rapid expansion in navigation programs, it is unknown if certain groups of patients use or require specifi c or higher intensity navigation services to achieve management goals Depression, one of the most common aff ective disorders seen in the general population, is associated with lower rates of breast and cervical cancer screening 6, 7 and delays in breast cancer diagnosis, 8 and may characterize a population that uses a higher intensity of navigation. [9] [10] [11] [12] [13] Depression may complicate the management of cancer prevention programs through delays in cancer screening or in follow-up. It is possible that behavioral manifestations, such as lower self-effi cacy and impaired focus, exacerbate the barriers to care already present in the cancer care system and possibly delay the resolution of cancer screening abnormalities. 9, 14 Since depressed patients generally have higher utilization of health care services, it could be a condition that requires additional navigation support to improve outcomes. 10, 11 Our objective was to compare the intensity of patient navigation between depressed and non-depressed patients with cancer screening abnormalities predominantly in low-income, minority women seeking care at community health centers, as a method of determining if depressed patients used navigation care more than others.
Methods
Study design. We conducted a secondary analysis of data collected by the Boston University Patient Navigation Research Program (BU PNRP), a multi-site intervention study using patient navigators at six community health centers to navigate women with breast and cervical cancer screening abnormalities conducted from 2007 through 2010. 15 Setting. Six federally-qualifi ed community health centers in Boston participated in the study, each serving diff erent low-income and minority communities. Each center served as a navigation intervention site of either breast or cervical cancer screening abnormalities and a control for the other condition. We report here only on the navigation arm.
Participants. Eligible women in the trial had an abnormal breast or cervical cancer screening performed at one of the participating health centers during 2007-2008 and were 18 years or older. Although most guidelines recommend screening between ages 40-75 years, we included younger women with abnormal clinical breast examinations, and abnormal imaging conducted at any age. Eligible breast imaging abnormalities included mammogram Breast Imaging Reporting and Data System (BIRADS) scores indicating need for follow-up (BIRADS 0, 3, 4, and 5). We included women with abnormal clinical breast exam screening and women presenting with abnormalities suspicious for cancer prompting referral to specialist. Eligible cervical cytology abnormalities indicating need for follow-up included atypical squamous cells of undetermined signifi cance (ASCUS) positive for human papillomavirus, low-grade squamous intraepithelial lesion (LGSIL), and high-grade squamous intraepithelial lesions (HGSIL). Aft er guidelines for management of ASCUS HPV-positive and LGSIL changed for women ages 18 to 21 years in 2007, 16 recommending annual Pap tests and not diagnostic colposcopy, we excluded patients for whom the clinician chose repeat Pap tests as the management technique, retaining any patient the clinician referred for colposcopy. Women were excluded if they were younger than 18 years old, had a cognitive impairment that prevented their participation with a patient navigator, or were pregnant at the time of the screening abnormality (as pregnancy may alter the evaluation protocol and its time course). Once enrolled, the women were navigated through to the resolution of the screening abnormality, defi ned by the clinician as determining whether or not a cancerous or precancerous lesion was present. All participants were followed through diagnostic resolution or censored if unresolved aft er 365 days.
Navigation intervention. Th e navigator's role was to facilitate timely and quality care for the patient through resolution of the abnormal screening study. Th is role facilitated communication between health providers, patients and their families, and connected patients with support agencies that could address identifi ed barriers to care. Navigators telephoned patients to initiate navigation aft er a clinician had informed the patient of the test results. Navigators provided follow-up by mail, telephone, and in face-to-face interactions through to resolution of the diagnostic evaluation. Navigators were employees of the health centers assigned to take on the navigator role. Th ey all had at least a high school education and some health care experience. Th e research team provided local training at each site, including bimonthly sessions throughout the study period. Navigators also participated in annual national PNRP trainings and several webinars dealing with the core competencies of patient navigation. 17 Navigators were not trained to specifi cally address issues related to depression. Navigators were assessed on core competencies by the research team, and feedback was provided to the health center to correct any defi ciencies.
Data collection. Data were collected by electronic data capture of the electronic medical record (EMR) for patient characteristics. Each site had a specifi c protocol for identifying through the EMR laboratory and radiology records for women with abnormal cancer screening. Manual abstraction from the medical record by trained abstractors coded the clinical evaluation of the screening abnormality and reviewed the EMR for preexisting depression and anxiety diagnoses for the year preceding the date of the abnormal cancer screening test, either on the problem list, or within the text of the problem and assessment clinical visit notes.
Navigators recorded details of each encounter with a patient in predefi ned fi elds of a template within the subject's electronic medical record, including the length of the encounter and the barriers identifi ed during the encounter. Navigators selected from pre-determined time categories in the EMR to document time spent in navigation (e.g., 0-15 minutes, 15-30 minutes). Navigators were trained to assess for barriers to completing care and documenting these from a pre-determined list of 20 barriers.
Independent variable. A woman was categorized as depressed if either an active diagnosis of depression was entered into the problem list, or was documented into the Assessment/ Plan free-text section of offi ce notes during the 12 months preceding the screening test abnormality, as described in detail previously.
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Covariate variables. Race/ ethnicity data were collected from the registration data at the health center and was collapsed into four mutually exclusive categories: White, Black, Hispanic, or Other. Th e eight percent of subjects with missing race/ ethnicity data had the data abstracted from provider's notes, or imputed from the following sources in order of: country of origin, 19 last name, 20 or using the majority race/ ethnicity group at their community health center. Primary language was categorized as English, Spanish, or other from the registration form from documentation in the medical record of the primary language, need for interpreter, or correspondence with the subject in another language. Insurance was collapsed into publicly funded, privately funded, or no health insurance. We categorized diff erent age categories for the two screening populations and subdivided them into three age groups. A subject was categorized as having preexisting anxiety if it was documented either in the active problem list or in the free-text sections of offi ce notes during the 12 months preceding the screening test abnormality.
Outcome measures. We developed three diff erent measures of navigation intensity: 1) the total number of unique encounters was calculated by summing the total number of navigator encounter logs opened with in a subject's EMR. 2) We calculated time spent navigating by summing the median of the predetermined time category selected for each encounter. 3) Th e total number of unique barriers was calculated by summing up the unique barriers identifi ed over all the encounters with a subject. We also categorized the barriers into four categories: logistic (e.g., transportation), cultural (e.g., attitudes about providers), fi nancial (e.g., childcare issues), communication (e.g., interpreter needs, communication concerns with medical personnel). When a barrier could not be fi t into one of the predefi ned barriers list it was placed into a not otherwise specifi ed barrier category.
Statistical methods. Abnormal breast screening subjects were analyzed separately from abnormal cervical screening subjects because the diff erences in age, race/ ethnicity distributions, and characteristics of cancer screening tests between the two groups defi ned two distinct populations. Descriptive statistics were performed on demographics, depression status, and anxiety status. We used Chi Square tests to compare patient characteristics of depressed and non-depressed women, as well as to compare the number of barriers between depressed and not-depressed subjects. Student T-tests were used to compare the total time spent navigating as well as the total number of patient-navigator encounters. We created multivariate linear regression models to compare each of the navigation intensity variables between depressed and not-depressed patients, adjusting for race, age category, language, and insurance.
Results
Out of 772 abnormal breast screening subjects and 725 abnormal cervical screening subjects, we lost EMR access to 20 (3%) of breast and 22 (3%) of cervical subjects, leaving a fi nal population of 752 breast and 703 of cervical subjects. Th e prevalence of depression was 17% (127) in breast screening subjects and 14% (97) in cervical screening subjects. Table 1 presents the subject characteristics for breast and cervical subject respectively, stratifi ed by depression status. For subjects with abnormal breast cancer screening, most subjects were in the 41-64 years old age group and spoke English, and those with public insurance made up the largest insurance category. Depressed subjects with breast screening abnormalities and non-depressed subjects diff ered signifi cantly by race, age, language, insurance, and anxiety but not by screening abnormality.
For subjects with abnormal cervical cancer screening, most subjects were in the 21-30 years old age group and spoke English, and those with no insurance made up the largest insurance category. Depressed and non-depressed subjects in the cervical screening group diff ered signifi cantly by race, age, language, insurance, and anxiety but not by screening abnormality. Table 2 reports the comparisons of navigation intensity metrics by depression status. Th e overall population had a median of two encounters per subject, with a median time of navigation of 60 minutes. Overall, 49% reported no barriers to care, while 37% and 14% reported one or two or more unique barriers respectively.
Th e average number of barriers, the number of encounters per subject, and the total time spent navigating per subject among depressed subjects were not signifi cantly diff erent from non-depressed subjects for both abnormal breast cancer screening and abnormal cervical cancer screening groups. Including the potential confounders race, age category, language, and insurance did not change the signifi cance of the eff ect of depression on average number of barriers, the number of encounters per subject, and the total time spent navigating per subject.
Th ere was no diff erence in the number of depressed and non-depressed breast subjects with logistic, fi nancial, and communication barriers. Depressed breast subjects had more cultural barriers (9% vs. 5%), but the raw numbers are small. In the cervical group, the number of subjects with logistic, cultural, fi nancial, communication, or non-specifi ed barriers was not signifi cantly diff erent between those who were depressed and non-depressed.
Discussion
We examined the relationship between pre-existing depression and intensity of navigation of women aft er abnormal breast and cervical cancer screening. We described three ways of measuring the intensity of navigation: 1) number of encounters, 2) total time the navigator spent on the subject's care, and 3) number of identifi ed barriers to care. We found that depressed subjects did not have a diff erent total number of encounters, total encounter time, or total number of unique barriers compared with the non-depressed subjects among vulnerable women with breast or cervical cancer screening abnormalities.
Th e population of subjects served in the six health centers was diverse and refl ected the vulnerable communities that each health center served. Most patients were under-insured, a member of a ethnic/ racial minority group, and/or a member of a .008
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Model included the following potential confounders: race, age category, language, and insurance.
c Beta estimate for depressed subjects; non-depressed subjects used as reference. CI = Confi dence Interval non-English speaking group. Th ese groups have shown poorer cancer outcomes in other studies. [21] [22] [23] [24] Previous studies have shown that vulnerable populations and older women tend to have higher incidence of depression. [25] [26] [27] Although the 12-month prevalence of depression in our study (16-20%) was higher than the 6%-10% reported by many national population-based surveys, it was similar to rates seen in clinical practices, especially those serving diverse urban communities. [27] [28] [29] [30] [31] [32] We did not fi nd that depressed women used a greater intensity of navigation services. Th e only signifi cant diff erence was cultural barriers in breast screening subjects, however the sample size was small and this was not replicated in the cervical screening group. Th is is in contrast to work showing the benefi ts of providing additional resources to those with depression when managing chronic diseases. [33] [34] [35] A possible explanation for our overall fi ndings is that in our program there was no specifi c training for the navigators around handling issues of depression. Alternative explanations could include cultural diff erences in reporting depression by ethnicity/ race. Lack of continuity of care could decrease recognition of depression; however, more than two thirds of this population had at least two years of care with the overall population having a median of 14 contacts. 36 A previous pilot study which addressed the value of navigators inquiring about comorbid conditions found that navigators were not comfortable inquiring about depression as part of an initial assessment. 37 An alternative explanation of our fi ndings is that co-morbid anxiety may play a more important role in motivating patients to seek care in the setting of abnormal cancer screening. 38, 39 In our prior study, there was no signifi cant interaction between depression and anxiety and therefore we did not control for it in this analysis.
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Limitations. Th is study was a secondary analysis with limited power to demonstrate changes and to control for all potential confounders. Th e classifi cation of anxiety and depression status relied on using retrospective chart reviews, with the possibility of misclassifi cation bias. Other studies indicate that physician underdiagnose and underdocument anxiety and depression. [40] [41] [42] Th us it was possible that patients classifi ed as non-depressed actually had depression, which would have biased our results toward the null. Another limitation of the study was that 31% of the barriers subjects with abnormal cancer screening were not able to be classifi ed into one of the four barrier categories. Our time encounter variable has limitations in that it was recorded as a predetermined time category, and thus the actual time was not available to be abstracted from the EMR.
Conclusions. Our fi ndings did not demonstrate that depressed patients utilized greater intensity of services compared with non-depressed patients when off ered patient navigation to support management of abnormal breast or cervical cancer screening. Future comparative eff ectiveness studies should explore the intensity of patient navigation if navigators fi rst received training to address the needs of depressed patients. With the expansion of navigator programs nationally, these studies would help policymakers and managers allocate resources most effi ciently in navigation programs. 5, 43 
